Effects of basic fibroblast growth factor on the repair of large osteochondral defects of articular cartilage in rabbits: dose-response effects and long-term outcomes.
Articular cartilage possesses a limited capacity for self-renewal. The regenerated tissue often resembles fibrocartilage-like tissue rather than hyaline cartilage, and degeneration of the articular surface eventually occurs. The purpose of this study was to investigate the effect of basic fibroblast growth factor (bFGF) on the healing of full-thickness articular cartilage defects. bFGF (0, 10, 50, 100, 250, 500, or 1000 ng) was mixed with collagen gel and implanted into full-thickness articular cartilage defects drilled into rabbit knees. The repaired tissue was examined grossly and histologically, and was evaluated with the use of a grading scale at 4, 12, 24, and 50 weeks. At 4 weeks, treatment with 100 ng of bFGF had greatly stimulated cartilage repair both grossly and histologically in comparison with untreated defects (those filled with plain collagen gel). The average total scores on the histological grading scale were significantly better for the defects treated with bFGF than for the untreated defects. These improvements were evident as long as 50 weeks postoperatively, although slight deterioration was noted in the repaired cartilage. Immunohistochemical staining for type II collagen showed that this cartilage-specific collagen was diffusely distributed in the repaired tissue at 50 weeks. These findings suggest that bFGF may be a practical and important candidate for use in cartilage repair.